The following nde describes an evaluation d the passble alvantagesfor coherent small
angle x-ray scatering d changingfrom 7.76 keV to 5 keV. The various fadors that
come into play arelisted below.
1. Fux, absorption and effi ciency isaues.
a. We soud gain afador of 1.2 inthe unddator brilliance @ 5 keV as

b.

compared to 7.66. Thisis baseal onfigure 3 of APStechnica bulletin 17.
We have two Be windows upstream of the sanple. One stsjust in-front
of thefilter in the FOE enclosure and the other sitsjust after the Ge mono
inthel hutch. Thereis an APSrequirement for 2 Be windows between air
and the undulator ring, so udesswe run ou samplesin UHV we caana
avoid thesetwo windows. At 7.665 leV the window absorptionis .89
while & 5keV it is.67. Hencethe net absorption lossis 0.75

Peter presently plansto use avacuum integrated CCD camera, so any
absorptionin the canerawindow or the flight path exit window can be
neglected. However with either the Pl camera or Peters present camera
thiswould give an additional attenuation fador.

The detector improvesits dficiency with energy. Basel onPeters
numbers we have an efficiency of 0.45at 5 keV and 0.14at 7.665 leV.
Thisgives anet gain of afador of 3.2.

For a dhannel cut mono with nomisaut the relative bandpassis rougHy
independent of energy. For Matt’s monachromator the figures ae:

AE/E =11x107at 7.66 keV and AE/E =5.6x10™*. At 5 keV. This
would imply alossof afador of 0.51. However, sinceit is not clear if we
will useMatt’s monowe will i gnore this fador.

2. Sample scétering and beam coherence
a. The @sorptionlength of atypical sample goesas E, and since the

sample thickness Boud generaly be chosen to be one asorption length,
then the sanple se@ttering will decline by the same anourt.

The differential scattering cross ctionisindependent of energy. If one
Odo OA°g” Aq
HioHaor q °
Consequently for afixed fractional resolution the integrated intensity
increases as A°.

The coherence lengths of the beam in the vertical and horizontal directions
are both proportional to A . One would expect that this should imply an

improvement of A%in the coherent scattering intensity. However the
effective vertical coherence length is already limited by the detector pixel
size, and further improvement of the vertical coherenceis unusable.
Consequently weonly gainas A . If we put this factor together with the
factors in parts 2a and 2b, the overall energy dependence cancels out.
This dependence was checked by a direct comparison. Using the web
coherence calculator assuming a 2.00 m detector distance with 12.7
micron pixels, 50X50 micron dlits at 1.62 angstroms (7.6 keV) give a beta
of 0.08. Changing to 2.48 angstroms (5 keV) and moving the detector in
to 1.3 m (too keep the same g-range) gives a beta of 0.1. Theratio of the

integrates dl the scatering over afull ringthen 1(q) =



two beta’sis 1.25,which is equivilent to an increasein flux of (1.29"2 =
1.56,almost identicd to theratio of the energies(1.53.

Putting all the fadorstogether gives anet gain of 2.9. Thisisonthe assmption that we
do nd use Mdt’smono and runin vaauum. Using Matt’s monoand runningthe CCD in
air would amost certainly lead to adeaeasein signal to nase rather than an increase



